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grain of any 100-speed slide film. It delivers outstanding color accuracy 
A Kodak Moment. so sharp, nothing will go unnoticed. Not even a chameleon. 
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Education is not the filling of a pail, but the lighting of a fire. — W. B. Yeats 


More and more, zoos are defining their central mission as education. But what does this 
actually mean? Why is it so important for zoos to become centers for education? 

In his 1995 book titled The End of Education, social critic Neil Postman discusses what 

m he believes to be the reason for the current crisis in American public edu- 
cation: the lack of a compelling narrative (which he refers to as a god, with 
a lower case “g”) that gives children a reason to learn—a narrative that 
lights a fire. No set of ideas in modern society, he writes, has satisfactorily 
created narratives—or gods—“that give point to our labors, exalt our his- 
tory, elucidate the present, and give direction to our future.” He believes 
that the argument for the economic utility of education—that is, learn 
well so you might prosper—is insufficient. Aside from any other problems 
with “The God of Economic Utility,’ Postman argues that students tend 
: not to believe in it and are certainly not inspired by it. 

Postman goes on to suggest that the idea of “Spaceship Earth” might serve as such a 
compelling narrative. As he puts it, “..this is an idea whose time has come. [Spaceship 
Earth] is a story of interdependence and global cooperation, of what is at the core of hu- 
manness; a story that depicts waste and indifference as evil, that requires a vision of the fu- 
ture and a commitment to the present.” 

I would go further than Postman, however, and say not that the Spaceship Earth story 
might serve as a “god, but that it must do so. 

Concern for the environment is no longer the province only of green fringe groups. Not 
when forest fires burn out of control in Indonesia, affecting the entire regional economy. 
Not when new and deadly diseases begin emerging from once remote wilderness. Not 
when one of three people will face water shortages by the year 2025. Not when global cli- 
mate change produces more severe—and more costly—weather-related natural disasters. 
Not when seven out of every ten species of tree are threatened. Not when the last few tigers 
and pandas and rhinos teeter on the edge of extinction in the wild. 

Zoo Director Michael Robinson has pointed out that the problems of the next century 
are largely biological problems, although they are not always recognized as such. Biological 
education, and broad biological literacy, are essential to solving these problems and ensur- 
ing a future for ourselves and for our Earth. 

Zoos are emerging at the forefront of providing biological education and increasing bi- 
ological literacy, and none more so than the National Zoo. With the Zoo’s transformation 
into a BioPark, visitors are learning not just about exotic animal species, but about the in- 
terrelationships between animals and plants that form complex ecosystems, and about our 
own dependence on animals and plants. Zoos can also harness the power living animals 
have to inspire children and adults alike to want to learn more not just about the animals, 
but about the natural world and their place in it. 

With FONZ and the Zoo’s growing education efforts, we are not trying merely to “fill a 
pail” with bio-trivia. In the long run, it matters little whether children learn or remember, 
for example, whether a Bactrian camel sports one hump or two. With our two-humped 
Bactrian camels, we hope to light a fire of interest in and concern about camels and cen- 
tipedes and countless other species with which we share the planet. This is education with 
no less a mission than saving the Earth. 


Sincerely, 


Clinton A. Fields 
Executive Director 
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A C is a nonprofit organization 
Friends of the National A 
of individuals, families, and 
organizations who are 
interested in helping to 


maintain the status of the 


National Zoological Park 
as one of the world’s 
great zoos, to foster its use for education, research, and recreation, to 
increase and improve its facilities and collections, and to advance the 


welfare of its animals. 


ZooGoer [ISSN 0163-416X] is published bimonthly by Friends of 
the National Zoo (offices located at the National Zoological Park, 
3001 Connecticut Ave., N.VW., Washington, DC 20008-2537) to 
promote its aims and programs, and to provide information about 
FONZ activities to its members, volunteers, and others interested in 
the purposes of FONZ. Periodicals postage paid at Washington, D.C. 
Postmaster: Send change of address to ZooGoer, Friends of the 
National Zoo, National Zoological Park, 3001 Connecticut Ave., N.W., 
Washington, DC 20008-2537. Copyright 1998. All rights reserved. 


The National Zoological Park is located at 3001 
Connecticut Ave., N.VW., Washington, DC 20008-2537. Weather 
permitting, the Zoo is open every day except December 25. Hours: 
From May | to September 15, grounds are open from 6 a.m. to 8 
p.m.; buildings, 10 a.m. to 6 p.m. From September 16 to April 30, 
grounds are open from 6 a.m. to 6 p.m.; buildings, 10 a.m. to 4:30 p.m. 


Director: Michael H. Robinson. 


Membership in FONZ offers many benefits: publications, 
discounts on shopping, programs, and events, free parking, and 
invitations to special programs and activities to make zoogoing more 
enjoyable and educational. To join, write FONZ Membership, National 
Zoological Park, Washington, DC 20008, or call 202.673.4961. 


Membership categories and 
annual tax-deductible dues are: 


Family (includes children 3-16 years) ........sssssssecssesccsssscseseccseeeesseeessees $46 
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ZooGoer (for those outside a 
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($8 of membership dues goes to a ZooGoer subscription) 


FONZ Board of Directors 

Carole A. Valentine, President; Suzanne Mink, First Vice President; Susan 
B. Perry, Second Vice President; David Perry, Treasurer; Alberta Allen 
“Missy” Kelly, Secretary; Jeanne Beekhuis; Patricia A. Bradley; Nicole 
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Holiday Stores 

Looking for a gift for someone 
special? FONZ has opened two 
additional mall stores for the 
holiday season. The Pentagon 
City store will remain open 
through January 2; one at Tyson's 
Corner Is open through the end 
of January. All FONZ stores, in- 
cluding those at the Zoo and 
the year-round stores at Fair 
Oaks and Union Station, offer 
great zoo- and animal-themed 
gifts for children and adults. The 
off-site stores follow their re- 
spective mall's business hours. 
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Board Appointments 

During Friends of the National 
Zoo’s 40th Annual Meeting hosted 
on October 9, Board President 
Carole A. Valentine announced the 
newly elected members of the 
FONZ Board of Directors. 

Eight members were elected: 
Nicole M. Chestang; Lloyd W. 
Howell, Jr.; Darcy Stamler; and 
John J. Ziolkowski to their first 
terms; Michele V. Hagans, Robert J. 
Smith, and Curtis N. Symonds to 
serve second terms; and Francisca 
B. “Paquita” Holland and David 
Perry to their third terms. 

Other Board members who are 
continuing their service to FONZ 
but were not up for reelection this 
year are: Jeanne Beekhuis, Patricia 
A. Bradley, Paul B. Green, Mark 
Handwerger, Betty Ann Kane, 
Gloria Kreisman, Harald R. Leuba, 
Michael J. Rider, Edward A. Sands, 
Ross B. Simons, and M. Lee 
Sutherland. 

The Board members who were 
elected to serve as Officers are: 
Carole A. Valentine, President; 
Suzanne Mink, First Vice President; 
Susan B. Perry, Second Vice 
President; David Perry, Treasurer; 
and Alberta Allen “Missy” Kelly, 
Secretary. 

Executive Director Clinton A. 
Fields also thanked Miriam V. 
Carmack and Anne Shultz for their 
outstanding service to FONZ. Ms. 
Carmack and Ms. Shultz are leav- 
ing the Board after nine years of 
service, the maximum term per- 
mitted by FONZ:+: .* 
bylaws. a 


Animal News 
Big news at the Bird House. A red- 
legged (or crested) seriema, a South 
American grasslands bird grouped 
in the same order as cranes and 
rails (Gruiformes), hatched on June 
28. Although the Zoo has exhibited 
seriemas since the late 1890s, this 
was the first chick to hatch at the 
Zoo. While seriemas are not diffi- 
cult to breed, the Zoo has never 
previously had a compatible pair, 
says bird keeper Sara Hallager, who 
is also the North American 
Regional Studbook keeper for se- 
riemas. “The pair that has the chick 
now has been together for only 
about a year,’ she says. “But they 
seemed to hit it off right away.’ 
Four more Inca terns 
hatched during August 
, and September, mak- 
ing a total of nine 
chicks this year, five 
of which survive 
and appear 
healthy. 


Prior 


to a batch that hatched last June, 
Inca terns haven't hatched at the 
Zoo since the 1980s. Hallager at- 
tributes recent success to a change 
in diet and different nest boxes. 
(See Notes & News in the 
September/October 1998 issue.) 

The Bird House keepers also 
had a good laugh at their own ex- 
pense recently—three roadrunner 
chicks hatched to what the keepers 
had mistakenly identified as “two 
female non-breeding birds.” All of 
the chicks are on exhibit in the Bird 
House. 

Triplet golden lion tamarins 
were born on May 8. A GLT birth is 
exciting, says keeper Larry 
Newman, but with triplets “it’s 
even more of a golden event.” The 
babies were born to a seven-year- 
old female and a ten-year-old male. 
GLT twins are normal, but it’s rela- 
tively unusual that all triplet sib- 
lings survive to adulthood, says 
Newman. The parents previously 
gave birth to twins, one of which 
ranged free at the Zoo this past 


summer. (See Notes & 
News in the July/August 1998 
issue.) The triplets and parents are 
currently on display in the Tropical 
Rainforest Exhibit in the Small 
Mammal House. 

An eight-year-old female chee- 
tah arrived on August 12 from the 
St. Louis Zoo. And on October 15, 
a coalition of two four-year-old 
male cheetahs arrived from the 
Phoenix Zoo as part of the Species 
Survival Plan. Another female 


should arrive from the Cleveland 
Zoo before the end of the year. 
Renovations to the Cheetah 
Conservation Station should be 
complete by next spring. 


ZooLab Renovation 

ZooLab, the hands-on discovery 
room located in the Visitor Center, 
closed at the beginning of October, 
and will remain closed for a year of 
renovations. The room will be re- 
modeled into the Kids Interactive 
Discovery Zone (KIDZ), an ex- 
ploratory play area for children 
ages four to nine. Through fun, ed- 
ucational role-playing, children 
will learn about the Zoo’s animals 
and how keepers care for them. 


Zoo Lecture Series 

December 9 

Knut Schmidt-Nielsen reflects on 
his more than 40 years of studies 
and adventures in locations rang- 
ing from the Sahara to the Arctic 
Circle, memoirs captured in his 
new autobiography, The Camel's 
Nose: Memoirs of a Curious 
Scientist. Schmidt-Nielsen will also 
be presented with the National 
Zoo's Distinguished Service Award 
during the program. 


January 21 
Ginette Hemley explores the world 
of the tiger, from the natural his- 
tory of these majestic cats to their 
place in human culture and the 
grave threats tigers now face. 
Hemley, a vice president of Species 
Conservation at World Wildlife 
Fund who oversees WWF's inter- 
national endangered species pro- 
grams, will also address efforts to 
protect tigers in Southeast Asia, 
Indochina, Russia, and through ac- 
tivities in the United States. 
Booksignings begin at 7 p.m., 
and the lectures at 8 p.m., in the 
Zoos Visitor Center. To receive 
email announcements of lectures, 
send your name and email address 
to listserv@sivm.si.edu, with 
“zoognus” in the subject box, or 
call 202.673.4801. 


BRITISH AIRWAYS 


Special Thanks 

Since 1992, British Airways has 
flown National Zoo NOAHS scien- 
tists and their medical equipment 
to remote parts of Russia, Africa, 
and Asia, responding to calls for 
help from a global network of 
wildlife managers and zoo conser- 
vationists. Over the years, this sup- 
port has extended to a wide array 
of biodiversity conservation efforts 
throughout the Smithsonian and 
partner organizations worldwide. 
With shrinking travel budgets and 
expanding needs, this partnership 
program developed by British 
Airways and NOAHS has made a 
significant difference in our ability 
to address those needs. Together, 
the Smithsonian and British 
Airways are “giving conservation a 


lift” for the future. Z 


Photos by Jessie Cohen/NZP 
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American Plant Food Co. invites you to 
revisit memories of Christmas past in our 


1998 Holiday & Christmas Shops 


The Holiday Season is upon us and we have a 
Festive Celebration in store for you. 


Return to the splendors of Traditional red, green & 
gold or ROCK to the 50’s retro nostalgia. 


We have traditional & unusual gifts & collectibles 
* Old World Glass 
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* Handmade Santas, Snowmen & Elves 
* Vaillencourt Folk Art 
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Custom work is our speciality? 
Our designers are ready with fabulous decorating ideas to 
create a holiday season you'll never forget. 


Visit both locations for the best selection 
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7405 River Road 


Bethesda, MD 20817 
301-469-7690 


www.americanplantfood.com 


Bethesda Chevy Chase 
5258 River Road 
Bethesda, MD 20816 
301-656-331 1 


SOUTH AFRICA 


Animals plus guns equals money. Rhino horn, 
elephant tusk, lion hide. You'll find the remains 
in black market medicine stalls across the Far 
East, in the delicate keys of an old Steinway, or 
gaping wide-eyed on hardwood floors by flick- 
ering fires. 

Land defines the battleground on which these 
competing formulas clash. And the granddaddy 
of all battlefields—conservation’s Waterloo— 
is Kruger. 

Kruger National Park, South Africa, a wildlife 


Yet 100 years ago, ele- 
phants, hippos, giraffes, 
eland, and other now-com- 
mon species had all but dis- 
appeared. An outbreak of 
rinderpest (a viral disease) in 
1896 nearly wiped out the entire population of 
buffalo, and many species of antelope. And white 
Voortrekkers striking north in search of farm- 
land and gold introduced a foreign concept: 
killing wildlife for sport as well as subsistence. 


MERRILL P. IRWIN 


KRUGER PROTECTS ELEPHANTS AND OTHER ANIMAL SPECIES, LIKE RHINOS. 
SABIE GAME RESERVE WAS RENAMED FOR SOUTH AFRICAN PRESIDENT PAUL KRUGER (TOP). 


reserve larger than Israel, is celebrating its 100th 
anniversary this year. Throughout this century 
Kruger has served as a guinea pig in the grand 
experiment of park management. Maintaining 
wildlife in perpetuity involves more than a mas- 
tery of the previous equations—namely, mak- 
ing animals worth more alive than dead. In recent 
years the challenge before the park has shifted to 
limiting the impact of burgeoning game popu- 
lations. The garden Kruger has tended is growing 
beyond its patch. 
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One famous hunter, Major Pretorius, shot 557 
elephants in his lifetime. 

Enter President Stephanus Johannes Paulus 
Kruger, a sixth-generation Afrikaner, and a brash, 
imposing man deserving of such an imperial 
moniker. Despite being a hunter himself, Paul 
Kruger challenged the Volksraad—the Congress 
of the pre-Boer Transvaal Republic—to create 
safe havens for game animals. The Volksraad re- 
sponded, establishing Sabie Game Reserve, the 
precursor to Kruger National Park, on March 26, 


1898—two and one-half decades after the 
world’s first national park, Yellowstone, 
came into existence. 
The Boer War broke out the follow- 
ing year, but conservation at Sabie con- 
tinued. The British government reproclaimed 
the land between the Sabie and Crocodile Rivers 
as a reserve in 1902. In 1926, sensing the curious 
growth of popularity in what we now label 
“ecotourism, the nascent Union of South Africa 
announced the Bill on National Parks. The first 
order of business: upgrading Sabie. More than 
35 distinct vegetation zones, covering 750,000 
acres in the northeastern corner of the country 
and overlapping much of Sabie’s old boundaries, 
formally became forever off-limits to farming 
and hunting. 

Re-named to honor the figure who first gave it 
life, Kruger National Park opened its gates to the 
public in 1927. Three cars, each charged a 
pound—worth roughly $45 today—drove in that 
first year. The next year 180 cars, carrying 800 
people, drove through the park. And the year 
after that, the park staff realized the need for 
overnight accommodations, and built 17 con- 
crete, windowless huts. Dwindling wildlife pop- 
ulations rebounded dramatically, and by 1955 
more than 100,000 people were visiting each year. 

Today, apartheid’s demise has made the coun- 
try a hot vacation spot for foreigners. The South 
Africa Tourist Board expects 1.8 million over- 
seas visitors annually by the year 2000. With the 
average tourist spending $1,500 per trip, more 
than $2.5 billion may flood into the country each 
year, spilling down into craft stalls, roadside cafes, 
quiet B&Bs, and safari tour operations. 

Take away the animals, however, and the 
tourists won't come. Dedicated rangers crisscross 
Kruger via Land Rovers, bicycle, helicopter, and 
on foot to make sure that doesn’t happen. 
Yet when tourism, conservation, and commerce 
all tug on the wildlife fabric, the edges start to 
unravel. 


Containing Nature 
As the adage goes, fences make good neighbors. 
Ideally, fenced wildlife parks keep wild animals 
in, and livestock and people (save low-impact 
tourists) out. This doesn’t always happen. 
Kruger borders Zimbabwe to the north and 
Mozambique to the east. Conservation quickly 
becomes complex in such a geographical bind. 


SOUTH AFRICA 


Since 1992, Mozambique 
has struggled with the 
transition to peace after 
two decades of revolu- 
tion and civil war. The turmoil in Mozambique, 
one of the world’s poorest nations, has produced 
a steady flow of illegal immigrants into South 
Africa, the continent’s richest. From 1993 through 
1997, more than 16,000 illegals were picked up 
in Kruger; from January to July of this year, 2,160 
were arrested. 
The eastern 
border offers a 
perfect entry 
spot for those 
seeking to dis- 
appear into the bush. Perfect, with one excep- 
tion: the carnivores on the other side. 

How many illegals are killed is anyone’s guess. 
Rangers report human footprints in the veld van- 
ishing into nowhere and cite scraps of torn cloth- 
ing as evidence of immigrants being killed by 
wild animals. One notorious pride of lions killed 
at least seven Mozambican immigrants in two 
weeks. Fearing the safety of its own personnel, 
the park management decided to shoot the 
pride. “It was very scary, I promise you,” says 
Kruger’s head veterinarian Douw 
Grobler. And at 6’4”, Grobler— 
known as the “Gentle 
Giant”—does not scare 
easily. He hopes in the fu- 
ture to use radio collars to keep 
track of man-eating lions, and to avoid having 
to kill carnivores that are simply following their 
instincts. 

Some lions have managed to sneak out of the 
park. Others, however, appear to have been lured 
out for safari hunters to shoot. “You just dig a 
little under the fence and leave a bit of rotten 
meat,’ confided one safari operator to The Cook 
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SCIENTISTS HAVE TAKEN A PREEMPTIVE STRIKE TO KEEP ELEPHANT AND RHINO TB OUT OF KRUGER. 


Report, a British documentary series. 

The park is replacing the six-foot-high western 
fence with eight-foot fencing, and electrifying it. 
The primary target of this $3 million investment 
is not man-eating lions or gun-toting poachers, 
however, but disease. Tuberculosis particularly. 


One notorious pride of lions killed at least 
seven Mozambican immigrants in two weeks. 


Bovine TB has spread through the park more 
quickly than the perennial dry season fires. 
The disease has shown up in as many as 
70 percent of buffalo in herds grazing the 
southern regions of the park, while 
northern herds may have only one in 100 
infected. The outbreak poses no direct 
threat to humans, according to the park 
management. Nonetheless, the disease 
could spread to cattle outside the re- 
serve—where it probably came from 
in the first place—if buffalo stray. 
And it could then move to people 
who drink unpasteurized milk from in- 
fected cows. Some buffalo also carry foot- 
in-mouth disease—“a hundred times worse for 
cattle” according to Grobler. Farmers are 
nervous. 

Buffalo TB has proven difficult to 
detect in living animals. Mitchell 
Bush, chief of veterinary services at 
the National Zoo’s Conservation 
and Research Center (CRC), has 
worked with local South African scientists to 


solve this problem. He and David Wildt, also of 


CRC, have done re- 
search at Kruger and 
elsewhere in South 
Africa since the early 
‘80s, where they also developed safe anesthesia 
techniques for wild giraffes and other large mam- 
mals, with direct benefits to zoo veterinarians 
back in the States as well. 
Bush’s tuberculosis work offers hope that 
Kruger staff will be able to track the spread of 
the disease—the 
first step in con- 
taining it. Bovine 
TB potentially 
poses a threat to 
other wildlife too. - 
Lions, a cheetah and 
a leopard, a troop of 
baboons, and a large num- 
ber of kudu have acquired the 
disease, either from eating infected © 
meat or drinking contaminated water. 
Grobler estimates that about ten percent of 
Kruger’s lions are infected. None are known 
to have died of the disease; however, lions that 
test positive are killed to prevent further spread 
of the disease. Bush has recently taken a pre-emp- 
tive strike at elephant and rhino TB—which has- 
n't yet manifested itself in Kruger—by starting 
collaborative studies with South African scien- 
tists to develop diagnostic tests for these species 
similar to those for buffalo. 
As with human tuberculosis, no vaccine yet 
exists to treat bovine TB. Fenced in, the disease 
may simply be left to take its natural course, 
part of the eternal ebb and flow of animal 
populations. Bush contends, however, that 
bovine TB came from domestic cattle, 
and should not be regarded, or 
treated, as natural. 
And Nature certainly has nothing 


CHERIE PITTILLO ~ 


to do with it when bullet holes fill the 
carcasses. 


Tusk and Horn 

Ken Maggs, head of 
Kruger’s anti-poaching unit, 

sees the casualties firsthand. It is Maggs’ job to 
keep potential poachers out, and endangered 
species safe. The end of the civil war in 
Mozambique left the region with big guns and 
empty pockets. Aside from tracking the 
occasional illegal pet dealer or plant thief, Maggs’ 
mission is fairly simple—protecting elephants 
and rhinos. 

“The threat is out there, with drug and firearm 
syndicates,” says Maggs. Even gold smugglers get 
involved. “To people that are moving contraband, 
rhino horn or [elephant] ivory is just another 
commodity that people can latch on to.” 

Last year, a Kruger warden found a South 
African and an illegal immigrant from 
Mozambique searching the veld in vain. In their 
possession: 13 rounds of ammunition, an AK- 
47 assault weapon, a Russian-made Nagat rifle, 
and illegal ivory. Hidden in the brush nearby lay 
the black male rhino the poachers had shot dead, 
but couldn't find. 

Six more rhinos have been killed so far this 
year. But with the help of the South African po- 
lice and army, local tribal chiefs, and a network of 
informants, Maggs’ unit has forged a 
proactive approach. A National Police re- 
servist, Maggs has legal authority to pur- 
sue poachers inside and outside Kruger. 
The Mozambican government has begun 
to cooperate too. 

“Poachers are now not immune. We 
follow them right into Mozambique, in 
the company of Mozambican authori- 
ties. One time, if poachers went back in, 
they could stand on the other side of the 
fence and laugh at you,’ Maggs says. 
“That’s changed. We've brought it home 
to Mozambique-based operations that 
it’s no longer safe for them.” 

Yet the South African government allows a 
tightly controlled sale of elephant ivory from 
herds owned by private entrepreneurs, or from 
elephants that have died in national parks. Only 
craftsmen holding permits may purchase raw 
ivory; worked ivory then can be sold legally 
within the country. South Africa may one day 
join Botswana, Zimbabwe, and Namibia in the 


export of ivory as well. The United 
Nations’ Convention on International 
Trade in Endangered Species (CITES) will 
allow these three countries a one-time “exper- 
imental” sale of 59 tons of confiscated ivory to 
Japan next year. 

Poachers shot 102 South African elephants in 
1981 alone, but only three in the last two years. 
Poaching pachyderms, as Maggs describes, is not 
a job for amateurs. Elephants are larger and more 
dangerous than rhinos. It then takes a long time 
to cut a tusk out—often long enough for park 
rangers to show up. And once the ivory’s ex- 
tracted, it’s heavy to carry and hard to conceal. 
Slow and not terribly aggressive, rhinos on the 
other hand make easy targets. 

“Rhino poaching is a sustained, 
ever-present threat,’ warns Maggs. 
While ivory’s purpose is orna- 
mental—witness the carved signa- 
ture stamps still treasured in Japan—trhino 
horn’s purpose is medicinal. Traditional healers 
in eastern Asia sell powder from rhino horn as 
an analgesic. “It’s something ingrained in the cul- 
ture,” says Maggs. “It’s like me coming to you and 
saying, “Tylenol—you really shouldn't be using 
it 

CITES narrowly rejected South Africa’s pro- 
posal this past summer to downlist the white 
rhino from the most endangered species list, and 


LIONS CAN BE A LETHAL THREAT FOR ILLEGAL IMMIGRANTS 
SNEAKING FROM MOZAMBIQUE INTO SOUTH AFRICA 
ACROSS KRUGER’S EASTERN BORDER. 


to allow the country to sell off its stockpile of 
rhino horn as its three neighbors have done with 
ivory. Rhino horns grow back when trimmed, 
and the South African government has consid- 
ered permitting a domestic trade in this prod- 
uct similar to that of ivory, while still protecting 
wild rhinos from hunting. 

The country’s stance has left most conserva- 
tionists cold, but Maggs looks at it more prag- 


matically. “The first thing you have to say is, “Was 
the ban successful?’ Pd personally have to say 
no.” More than 90 percent of rhino poachings 
have occurred since the 1977 international ban 
on rhino horn, while elephant poachings are far 
worse in countries farther north, such as Kenya 
and Tanzania, that have strictly complied with 
the 1989 international ban on ivory. 

Both elephant and rhino populations, in fact, 
are on the rise in South Africa. This is not alto- 
gether good news. 


The Dumbo Pill 
Elephants are bulldozers with floppy ears. To 
say they alter their habitats is like 
saying the QE2 leaves a wake. 
Closed woodland becomes 
open grassland as they tram- 
ple brush and uproot trees. 
While essential to the regener- 
ation of the ecosystems they inhabit, ele- 
phant populations left unchecked threaten the 
very survival of countless other species. In Kenya’s 
Tsavo National Park, for example, 4,000 black 
rhinos may have perished in one year due chiefly 
to elephant-wrought habitat disturbance. “We 
don’t manage just for one species, just for the 
elephant,’ says Grobler. “From the smallest species 
to the largest, we manage for total biodiversity’ — 
a medley of life that includes nearly 150 species 
of mammals, 500 species of birds, and 
2,000 species of vascular plants in the 

park. 

From 1966 until 1995, up to 600 ele- 
phants per year were culled by park staff. 
Rangers took to the air in helicopters, and 
shot the creatures with darts carrying 
lethal drugs. The chemicals paralyzed the 
animals’ ability to breathe; the elephants, 
still awake, occasionally suffocated to 
death before rangers found and shot 
them. Carcasses were sent to the park’s 
very own abattoir, ground up, and canned 
for immediate sale. 

The world winced. Norway even threatened 
to resume whaling, in a twisted tit-for-tat. And 
so South Africa has halted the practice, for now. 
Only two alternatives to culling exist: transloca- 
tion or contraception. 

Moving a seven-ton load, much less several 
hundred such loads, is easier said than done. 
Trucking elephants to other protected reserves 
requires specialized equipment and drugs, 
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experience, and patience. Being territorial, 
translocated elephants often find themselves dis- 
oriented, struggling to find food sources or even 
crashing into unfamiliar electric fences. And the 
target reserves themselves have quickly become 
saturated with the beasts: 136 elephants were 
moved from Kruger last year alone. 
The notion of elephant contra- 
ception stretches the imagination 
even further. Jay Kirkpatrick of 
ZooMontana and Grobler have 
teamed up to test a vaccine designed 
to prevent pachyderm pregnancies. 
Kirkpatrick has done this before, having devel- 
oped vaccines for the wild horses of Assateague, 
white-tailed deer on Fire Island, wild donkeys in 
the Virgin Islands, and water buffalo on Guam. 
The U.S. Humane Society, preferring contra- 
ception to culling, sponsors much of his work. 
The park rejected an earlier contraceptive so- 
lution that used estrogen implants; while effective 


in stopping pregnancies, the hormones caused 
females to be in continual estrus, and to suffer 
constant harassment from mating-minded males. 
The current birth control vaccine, however, op- 
erates within the female elephants’ normal es- 
trous cycle. Like any mammal, a female elephant’s 
zona pelucida, made up of four 
varieties of protein, forms 
a sheath coating the egg. 
For the egg to be fertil- 
ized, the sperm receptor 
(ZP-3—the third of the four proteins) must 
open the way for the sperm to enter, like a key 
into a keyhole. Kirkpatrick found that after in- 
troducing a vaccine containing follicles of a pig's 
zona pelucida (PZP), an elephant’s proteins will 
attack and bind onto these foreign antigens, 
essentially distracting the sperm receptors from 
facilitating fertilization. 
Within a period of eight days in October 1996, 
the researchers captured an astounding 100 ele- 


phants. Of these, they selected 21 non-pregnant 
females to receive the PZP vaccine, and another 
20 to receive a placebo. Their data have not yet 
been published, but Kirkpatrick can report gen- 
eral success: “It worked—there was a significant 
reduction in fertility” among females that 
received the vaccine. 

For long-term population control, park staff 
would need to administer annual shots to vac- 
cinated elephants for the contraception to last. 
With more than 8,000 elephants in the park, 
some 3,500 (or 70 percent of the female popu- 
lation) would require boosters each year. That’s 
ten injected elephants every day. “It gets pretty 
dicey,’ Kirkpatrick admits. 

Yet on the eastern side of the Kruger- 
Mozambique fence, pristine habitat languishes, 
seemingly yearning for the rumble of large ani- 
mals to “come and get it.” Therein may lie the 
ultimate solution. 
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We invite you to join us for a 
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or rsvp@nzp.si.edu 
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Park in Peace 

Kruger has too many elephants and 
an embarrassment of other large 
mammal riches. Thirty years of 
pre- and post-independence fight- 
ing decimated similar populations 
on the Mozambican side of the fence (and left 
thousands of active landmines South Africa now 
is helping remove). Yet the upheaval did limit de- 
velopment, preserving vast expanses of healthy 
habitat. The land is ripe for restocking. 

But Mozambique’s government alone can't af- 
ford the cost of building the roads, policing the 
reserves, and restocking the empty terrain. The 
World Bank has stepped in to stimulate private 
investment and bureaucratic backing for a “trans- 
frontier conservation area” (TFCA), linking 
Kruger with Mozambique’s Gaza region. A hunt- 
ing concession along Kruger’s border would join 
with three existing Mozambican reserves— 
covering a 7,500 square-mile area—to form the 


Poaching pachyderms, 
as Maggs describes, 


IS Not a Job tor amateurs. 


Gaza TFCA. A private enterprise, Gaza may in- 
clude sections set aside for hunting, as well as a 
“pure game park,’ according to the World Bank’s 
Robert Clement-Jones, the project’s task 
manager. 

Economics will determine the ultimate out- 
come, but already several South African and 
European companies have expressed an interest 
in Gaza. “Kruger is jammed with people visit- 
ing,’ explains Clement-Jones. “If you can just 
siphon off ten percent, you're doing incredibly 
well?” 

The concept has grown wings. Last year, mil- 
lionaire businessman Anton Rupert, a former 
president of World Wildlife Fund—South Africa, 


eréated the Peace’. Parks 
Foundation. The foundation pro- 
poses extending the Gaza TFCA 
into areas of southern Zimbabwe, 
to form the world’s largest nature 
reserve—an area the size of Maine. 
The foundation also conceives of parks strad- 
dling the borders of South Africa’s other 
neighbors: Lesotho, Swaziland, Botswana, and 
Namibia. 


Truth and Reconciliation 

Meanwhile, the South African government has 
turned its gaze inward, trying to right past 
wrongs. The nation today is struggling with the 
nobly complicated idea of land restoration, after 
decades of apartheid policy forced blacks from 
their homes into segregated townships. Kruger 
and other of the country’s parks owe much of 
their existence to this evil legacy. In 1969, the 
South African government dispossessed the ten 
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Biophilia is driving people to the 
Dark In record numbers, and to 
the tune of $60 million a year. 


villages of the Makuleke tribe, a 
community then living in the 
Pafuri region between the 
Levuvhu and Limpopo Rivers, near the 
Mozambique and Zimbabwe borders. The park 
snatched 50,000 acres from the tribe, and last 
year the Makuleke sued to get their land back. 

On May 30 of this year, the government an- 
nounced a breakthrough: a landmark settlement 
in which the Makuleke receive ownership of the 
area under claim, and an additional 12,500 acres 
of sensitive wetlands adjacent to the park, in ex- 
change for cooperating with South Africa 
National Parks (SANP) to preserve this habitat 
and the wildlife that calls it home. The Makuleke 
will forfeit rights to inhabit or exploit the nat- 
ural resources of this land, but will gain control 
of all ecotourism ventures here. They plan to 
contract out lucrative lodging and safari tour op- 
erations—including tours of their own cultural 
heritage, such as the ancient baobab tree under 
which elders once met to discuss the commu- 
nity’s affairs, or the recently excavated site of 
Thulamela, a kingdom ruled from AD 1250 to 
1700 by ancestors of the Venda people. The set- 
tlement with the Makuleke may provide a tem- 
plate for other outstanding land claims in South 
Africa’s game reserves. 

SANP hopes to draw black South Africans 
back to the natural heritage of their ancestral 
home. Within the last two years, blacks’ presence 
in National Parks management has surged from 
ten to 70 percent; the new SANP Chief Executive, 
Mavuso Msimang, is black. However, the pro- 
portion of black visitors to the parks has not in- 
creased similarly. The average black farmer toiling 
just outside Kruger’s gates makes less in one 
month than some lodge rooms inside the park 
cost per night. A vehicle is also needed to tour 
Kruger’s hundreds of miles of paved and dirt 
roads. But cars are still a luxury for most of the 


park’s neighbors, and bus 
tours, usually filled with 
foreign tourists, are also pro- 
hibitively expensive. 

Yet Nelson Mandela’s new South Africa has 
flung Kruger’s gates open to any and all, money 
willing. Biophilia is driving people to the park 
in record numbers, and to the tune of $60 million 
a year. But Kruger’s caretakers can’t afford 
complacency. Poaching, disease, and overpopu- 
lation all risk damaging the delicate web the park 
has worked a century to nurture, and SANP must 
continue to improve community relations, and 
make Kruger both palatable and profitable to 
those who see it as a legacy of the colonial past. 

Bush and Wildt of the National Zoo have done 
their own part to ensure the future of some of 
the park’s wildlife. By refining techniques of 
cryopreservation—collecting and freezing the 
sperm of rare or endangered animals—they are 
making progress toward establishing genome 
banks for such species in the event of natural— 
or unnatural—disasters. 

But Kruger’s caretakers can never rest. 

“Someone could come in tonight and shoot 
four or five rhino,” says Ken Maggs. “I’m very 
cautiously optimistic. I have no option.” Z 


ALEX HAWES 


Former ZooGoer intern Alex Hawes 1s 

a freelance writer and photographer. 

Friends of the National Zoo regularly hosts 
safaris to South Africa, which include a visit to 
Kruger National Park. For information, please 
call 202.673.4613, or visit www.fonz.org. 

Tf a real safari isn’t in your future, visit 
AfricaCam (www.africacam.com or 
africam.mweb.co.za), which offers live images 
from two waterholes in South Africa’s Djuma 
Game Reserve. 
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By Howard Youth 


Pigeons 


Masters of Pomp 


oe ENG 
Circumstance 


fas (is tne tale oF iiree birds the cdomesucatea 
pigeon, refined through thousands of years of careful 
breeding; the feral pigeon, a mongrel that lives wild but 
carries domesticated blood; and the wild rock dove, 
the vanishing ancestor of both. These three belong to 
one species, Columba livia, and are recognizable as 
common street pigeons—perhaps the epitome of a 
bird to most people. 

sk someone to name some of the world's 10,000 
bird species and pigeon will probably be the first or 


second mentioned. When we say ‘pigeon, most of us 


PIGE€é 


refer to domesticated or feral rock doves, even 
though other large birds from the 309-species 
dove family Columbidae are called pigeons— 
green imperial pigeons and wood pigeons, for 
example. Generally speaking, a pigeon is a large 
dove, but the name originates not from the birds’ 
size, but from the French “pipion,” meaning 
young piping bird. 

Pigeons are so prominent in our minds be- 
cause they live everywhere in the world, except 
at the North and South poles. The feral pigeon, 
the city dweller we see often, is incredibly hardy, 
able to live in crowded cities, yet perfectly capa- 
ble of filling its dwindling ancestor’s shoes in 
the wilderness. While we side-step these birds 
on the street, feral pigeons and their domesti- 
cated and ancestral brethren have helped us 
through the ages, they have taught us about our 
natural world, and we still have much to learn 
from them. 


Dovecotes to Diamond Mines 
“T sort of like pigeons. They were once a hobby,” 
says 82-year-old Thomas Costanzo, remember- 
ing his childhood in Jersey City, New Jersey, a 
crowded 20-minute train ride from New York 
City. Costanzo kept pigeons as a child in a four- 
foot by four-foot coop he built with his broth- 
ers in their small backyard. “When I used to let 
them out, not all would come back. Sometimes 
I'd lose one. Sometimes I'd gain one.” While keep- 
ing pigeons was fun, Costanzo admits “some- 
times they would wind up in the soup pot.” 
Whether in a Jersey City backyard or in an 
ancient Egyptian dovecote—a communal roost- 
ing and feeding box from which domestic birds 
moved freely—the story of the pigeon 
has remained remarkably the same 
for millennia. Through the ages, , 
a constant exchange between 
wild-breeding individuals and 
the domesticated pi- 
geons bred by hu- 
mans for food 
and other 
purposes 
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FERAL PIGEONS, OR ROCK DOVES (COLUMBIA LIVIA), DISPLAY A WIDE VARIETY OF COMMON PLUMAGES 


has helped fuel the spread of mongrel ferals 
around the globe. 

The rock dove is the first bird known to have 
been domesticated. Scientists estimate that 5,000 
to 10,000 years ago, these stocky birds drew the 
attention of hungry farmers in Mesopotamia or 
Egypt, who noticed pigeons flocking to their 
fields and villages in 
search of scattered grain. 
Squabs, or young, un- 
fledged pigeons, were 
probably gathered from 
nearby cave or cliff nests 
and initially bred for 
food. Early pigeon 
breeders likely selected 
large birds that sexually 
matured quickly, bred 
frequently, and demonstrated a docile tempera- 
ment. Fortunately for breeders, pigeons are 
among the most fecund members of the 

Columbidae family. Historically, humans 
have admired pigeons for their reproductive 
prowess. Pigeons perch on the arms of 6,500- 
year-old early Mediterranean fertility figures, and 
were considered a fertility symbol associated with 
Hercules, probably even before the birds were 
domesticated. 

Pigeons were also bred for beauty and plumage 
color, as well as for their flying ability and navi- 
gational skills. The color variety of feral pi- 
geons—from pure white birds to those with 
plumage virtually identical to that of wild rock 
doves—reflects the birds’ mixed origins. Today 
there are more than 400 domestic pigeon breeds. 


(ABOVE, BOTTOM, OPPOSITE). 


Although non-migratory, pigeons are strong 
fliers—muscles used for flying comprise about 
30 percent of a pigeon’s body weight. Homing 
pigeons, domesticated birds bred for sustained 
speed and distance, can travel as far as 300 miles 
in seven hours, about 40 miles per hour. (Feral 
pigeons, however, often have far more modest 


Fiseons were bred 
for beauty and plumage color 
as well as for their flying ability 
and navigational skills. 


commutes, traveling about 12 miles per day.) 

Strong wings built for endurance, coupled with 
pigeons’ keen homing ability—scientists think 
pigeons navigate by cueing in on the Earth’s mag- 
netic fields and using the sun as a compass— 
have made pigeons ideal couriers. While doves 
symbolize peace to many, pigeons have long been 
birds of war, carrying messages across enemy 
lines. Julius Caesar used the birds to send mes- 
sages during the conquest of Gaul, from 100 to 44 
B.C. Other forces, including the early Assyrians, 
Egyptians, Persians, and Phoenicians did the 
same. The tradition of tying messages to pigeons 
that flew over danger and back to post contin- 
ued through World Wars I and II. 

Even criminals recognize the usefulness of pi- 
geons. This year, one of South Africa's top dia- 


R. & N. BOWERS 


mond mines, near the Namibian border, suffered 
from a string of thefts carried out by thieves who 
strapped booty to homing pigeons. The gem- 
heisting birds flapped out of the mine complex 
and landed at hideouts, probably in the nearby 
town of Alexander Bay. 


Feral Pigeons: A Breed Apart 

In The Origin of Species, Darwin grappled with 
the origin of pigeons. “When I first kept pigeons 
and watched the several kinds, knowing well how 
true they bred, I felt fully as much difficulty in 
believing that they could ever have descended 
from a common parent, as any naturalist could 
in coming to a similar conclusion in regard to 
the many species of finches, or other large groups 
of birds, in nature,” he wrote. In the end, after 
considering that domestic pigeon varieties do 
not occur as wild species, that “mongrel” pigeons 
are perfectly fertile, that the wild (or blue-bar) 
plumage reappears in subsequent generations, 
and other factors, he concluded, “all our domes- 
tic breeds have descended from the Columba livia 
with its geographical subspecies.” 

While that was not the common belief in 1859, 
it is today. And as if further proof were needed, 
feral pigeons seem to be overwhelming their wild 
forebears, swamping them with feral genes 
through interbreeding. The wild rock dove, also 
known as the rock pigeon, still nests on cliffs and 
in caves in Europe, North Africa, and Asia. 
Nine distinct subspecies are known, but few 
populations remain safe from the wide-ranging 
ferals, which are more adaptable and better 
breeders—raising more young and frequently 


THE NATIONAL ZOO’S DAPPER DOVES 


One of the most varied and widespread groups of birds, the pigeon and dove 
family Columbidae consists of 309 species, ranging from sparrow-sized ground- 
doves to turkey-sized crowned pigeons. Pigeons and doves inhabit deserts, savan- 
nas, suburbs, and a variety of forest types—but the largest number of species 
occurs in tropical rainforests. In these often-remote, dense habitats, many re- 
main poorly studied, including some of the birds you will find in the National | 
Zoo’s Bird House. Like other rainforest denizens, many tropical doves and pigeons 
are declining, although some, such as the black-naped fruit-dove described below 
can adapt to regenerating forests and gardens. | 

At the Bird House, you will find six dove and pigeon 
species from Southeast Asia. Five of these reside in the 
Indoor Flight Exhibit. The other, the magnificent ground- 
pigeon, can be found in its own enclosure nearby. 

The huge common crowned pigeon (Goura cristata) 
haunts the lowland rainforests of western New Guinea, 
where it is no longer common, but threatened by hunt- 
ing and logging. This beautiful grayish-blue bird with a 
frilly crown of feathers feeds on fruits, berries, and inver- 
tebrates it finds while walking the forest floor. At night- 
fall, crowned pigeons heavily flap their way up into the 
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COMMON CROWNED 
PIGEON (GOURA CRISTATA) 


trees to roost. 

The magnificent ground-pigeon (Otidiphaps nobilis) is another very large 
pigeon from New Guinea. This leggy, rusty-backed black bird resembles a pheas- 
ant not only in appearance but also in its movements and displays. Scientists 
still puzzle over its exact relationship to other pigeons. While not endangered, 
the magnificent ground-pigeon is scarce in its highland rainforest habitat. 

The Nicobar pigeon (Caloena nicobarica) looks like a pigeon gone punk: 
Long feathers drip down its neck and over its breast, while the bird’s head 
resembles a vulture’s. Its short, pure-white tail contrasts with its otherwise 
oily green-colored plumage. The Nicobar pigeon has a curious distribution, nest- 
ing in loose colonies mostly on small forested islands from India’s Andaman and 
Nicobar islands east more than 4,000 miles to the Solomon Islands in the Pacific. 
This island distribution leaves it particularly vulnerable to habitat destruction 
and hunting. 

The yellow-breasted or Sulawesi ground-dove (Gallicolumba tristigmata), 

a chunky dove found only in the forests of the Indonesian island of Sulawesi, 
spends its days foraging on the ground for seeds and fruits. You'll have to look 
carefully in the Indoor Flight Exhibit to admire this secretive bird’s beautiful 
yellow breast and forehead, and its purplish head spot. 

The sleek and long-tailed black-billed cuckoo-dove (Macropygia nigrirostris) 
of New Guinea is easier to see because this cinnamon-colored bird perches 
higher in the trees. The mostly green black-naped fruit-dove (Ptilinopus 
melanospila), another arboreal dove, is common in fruiting trees in the southern 
Philippines, parts of Indonesia, and on a few tiny islands belonging to Malaysia. 

Once you step out of the Bird House, keep an eye out for the Zoo’s wild 
columbids. Feral rock doves mooch food from the crane yards and often perch on 
the building, while mourning doves (Zenaidura macroura) are common through- 
out the Zoo grounds. And always keep an eye out for the Eurasian collared-dove 
(Streptopelia decaocto), an exotic soon expected to call the Washington, D.C., 


area home. 
— Howard Youth 
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PIGEONS 


Up TO 80 PERCENT OF PIGEON FLOCKS IN HONOLULU, HAWAII, ARE WHITE (ABOVE). 


THE EURASIAN COLLARED DOVE (STREPTOPLEIA DECAOCTO) IS GRADUALLY ESTABLISHING ITSELF ALONG 
THE EAST COAST AND WILL BE A FAMILIAR BIRD IN THE MID-ATLANTIC REGION SOON (BOTTOM). 


breeding year-round—an energy-taxing feat few 
other birds, including their wild cousins, can af- 
ford to attempt. Some experts think wild rock 
doves could disappear as early as the middle of 
the 21st century. There seems little anyone can 
do to stop this. 

Most studies on pigeon genetics have focused 
on domestics, but what scientists have found in 
the few studies on ferals begs for further research 
on these abundant birds. “Recent studies of bones 
of wild, captive, and feral C. livia suggest that 
feral populations have been subject to non-cap- 
tive environmental conditions long enough to 
have been modified by natural selection,’ write 
ornithologists and pigeon experts Richard F. 
Johnston and Marian Janiga, whose book Feral 
Pigeons provides a comprehensive survey of the 
information known about these birds. 

All of North America’s feral pigeons descended 
from domestic birds released less than 400 years 
ago, while those in Europe, North Africa, and 
Asia have for thousands of years been mixtures of 
domestic, feral, and wild stock. Despite different 
lineages, it seems that in many populations nat- 
ural selection has weeded out pigeons that are 
too large or too small. “American and European 
ferals are nevertheless more simi- 
lar in size to one another 
than to any 


domestic variety. And, their next closest 
morphologic relatives are wild Rock Pigeons,” 
according to Johnston and Janiga. 

Many isolated feral pigeon populations, such 
as those on islands, have probably begun to dif- 
fer genetically from one area to the next. 
Eventually, some feral pigeon populations could 
conceivably evolve into unique species. This area 
requires far more study, but Johnston and Janiga 
point out, “each set of feral populations from 
different parts of the world is likely...genetically 
distinctive, and proceeding along potentially 
distinct evolutionary lines.” 


A Rainbow of Pigeons 
When it comes to variety of color and pattern, 
no other free-living bird compares with the feral 
pigeon. Common plumage colors include the 
blue-bars, silver-backed, blue-headed birds that 
resemble wild rock doves; checkers, dark birds 
with checkered backs; pieds, birds with big white 
splotches; spreads, all-dark birds; reds; whites; 
and red-bars, reddish birds with a similar pat- 
tern to the blue-bar. Most or all of these plumages 
are represented in large city pigeon flocks. 

Studies show that ferals often choose mates 
based on their plumage color or patterns. This 
type of breeding, known as assortative mating, 
varies by location, and has helped perpetuate 
the various color types commonly seen through- 
out cities. 

Since 1994, Cornell University’s Laboratory 
of Ornithology has run a program called Project 
Pigeon Watch, which aims to survey regional 
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differences in the prevalence of different color 
types of North America’s pigeons. Still in the 
data-collection phase, Project PigeonWatch 
enlists the help of school groups and other 
participants who monitor local pigeon flocks and 
submit tallies to Cornell twice per year. Their 
coverage provides data from all across the con- 
tinent that would otherwise be nearly impossi- 
ble for the ornithologists to collect by themselves. 

I joined Project PigeonWatch earlier this year, 
and, armed with my pigeon identification chart 
and tally sheet, casually surveyed local flocks. At 
Cleveland Park, a residential neighborhood in 
Washington, D.C., I found a flock of 41 feral 
pigeons feeding outside a Metro rail station. My 
survey revealed that the flock consisted of 46 
percent checkers, 17 percent blue-bars, 17 per- 
cent pied, 9 percent spread, and about 2 percent 
(one individual) each of red and red-bar birds. 
I could not easily assign a plumage type to 
roughly 7 percent, or three, of the birds. I found 


THERE ARE 309 SPECIES OF DOVES IN THE COLUMBIDAE 
FAMILY, LIKE THIS WOOD PIGEON (COLUMBUS PALUMBUS). 


a similar distribution of colors in a larger flock 
outside the National Museum of Natural History 
on the Mall downtown. My quick unscientific 
surveys loosely confirm formal pigeon research. 

Studies done in North America and Europe 
have revealed interesting distribution patterns 
and behavioral differences between the color 
types. For instance, checker- and spread-colored 
birds are found most frequently in large cities in 
North America and northern Europe, while blue- 
bar birds are common in rural areas and in 
southern cities of Europe. 

Findings about behavior differences between 
these common color types have been striking. 


M. STRANGE 


For instance, researchers learned that blue-bars 
tend to gather in smaller groups and travel more 
widely in search of food. They also defend their 
nests more vigorously from other pigeons. 

Checkers and spreads have been found to 
breed more in winter than blue-bars do, and they 
tend to be concentrated in cities. In temperate- 
climate winters, most birds’ gonads are small and 
inactive, enabling birds to store their energy as 
fat so they can survive severe weather. However, 
in checkers and spreads, the gonads usually stay 
enlarged year-round. It’s likely these birds can 
ride out winters with less fat due to the urban 
abundance of shelter and food. 

Other findings include a north-to-south in- 
crease in red-plumaged city pigeons in North 
America and Eurasia, and offer reasons why 
predominantly white pigeons are usually so 
uncommon. White pigeons tend to be the least 
territorial of the color types; the majority of their 
offspring, due to interbreeding and back crosses, 
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PIGEONS 


A DOVE’S QUIET INVASION 


The feral pigeon is not the only member of its 

family with wanderlust. Another super-successful dove, 
the Eurasian collared-dove (Streptopelia decaocta), 
will soon arrive in the Washington area. This tannish 
bird, midway in size between a pigeon and a mourning 
dove, will likely become a familiar backyard bird in the 
2st century. , 

Named for the black crescent that adorns the back 
of its neck, the Eurasian collared-dove originated in 
southern Asia and, with the help of introductions and 
the wanderings of young birds, has spread across - 
Europe, into North Africa, and most recently into the 
United States. Around World War Il, the collared- 
dove—without human help—invaded western Europe, 


fanning northwest from the eastern Mediterranean. By 


1955, the birds were nesting in Great Britain, where it 
is now a common suburban bird. | 

The first U.S. breeding Eurasian collared-doves ar- 
rived from the Bahamas in the early 1980s, likely de- 
scendants of birds that were released from an aviary 
there in 1974. The doves soon bred in Florida, then 
started popping up outside the state. Other introduc- 
tions have likely fueled the dove’s spread to other 
parts of the country, including southern California. 
Most midwest and western states have recent reports 
or nesting records of these birds, while in the east the 
northward advance has been steady but slower. During 
the past few years, they have nested in coastal North 
Carolina, and a small number of birds recently settled 
in near Richmond. The first collared-dove reported at 
Cape May, New Jersey, appeared in the fall of 1997; two 
more were sighted in Delaware last August. It’s likely 
that this year or next, Maryland and D.C. will have 
their first birds. 

Like feral pigeons, collared-doves thrive in settled 
areas, although they are more typically birds of sub- 
urbs and rural areas, where they find suitable nesting 
trees. Bird feeders and grain storage areas are espe- 
cially important to them during winters. Like pigeons, 
they usually lay two eggs and can raise up to six 
broods per year in warmer areas. 

The Eurasian collared-dove is an exotic species that 
thrives in human-altered habitats. However, unlike ex- 
otics such as the starling or house sparrow, neither the 
collared-dove nor the feral pigeon seem to directly 
compete with native species for nesting places or food. 

—Howard Youth 
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WOOD PIGEON COURTSHIP BEHAVIOR IS SIMILAR TO THAT OF ROCK DOVES. 


lose much or all of their white color; white coloration may not provide as 
much thermal heating as darker plumages; and light birds stand out to preda- 
tors such as hawks and cats. Despite this, in a very few areas, such as Honolulu 
and Seville, Spain, up to 80 percent of local flocks may consist of white birds. 


Billing and Cooing 

In our quest to answer life’s riddles, we have used pigeons in countless exper- 
iments, the most famous of which include studies of genetics, orientation, 
and psychology. But many of us choose to ignore the most obvious research 
project to which pigeons lend themselves—first-hand lessons in animal 
behavior. Pigeons, be they city dwellers or rural foragers, are wild creatures 
exhibiting wild behavior. They are one of the most easily studied birds, feed- 
ing, nesting, and courting right under our noses. 

Spend a few minutes watching pigeons, and you'll likely witness the be- 
havior leading to copulation. Sexually active birds, usually males, frequently clap 
their wings together in a sort of advertising flight, and may combine the claps 
with an ostentatious glide, with wings held in a “V” and tails spread. On the 
ground, a male “drives,” or chases, his mate away from other prospective suit- 
ors. A male then struts around his mate, eventually standing up, spreading his 
tail, and bowing to coo at her. Other intimate pigeon behavior includes billing, 
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often a prelude to mating, when the female sticks 
her bill down the male’s throat and takes an of- 
fering of regurgitated food, and allo-preening, 
when pairs lightly preen each other’s heads. Once 
paired, pigeons may mate for life. 

Pigeons often nest high 
on protected ledges, 
under bridges, or in aban- 
doned buildings. When a 
nest site is selected, the male pigeon gathers twigs 
one by one, placing them next to the female, 
which sits on the nest and works them into a 
flimsy platform of twigs and grass or straw. 
Pigeons usually lay two white eggs that take about 
18 days to hatch. Parents share incubation du- 
ties, with the male usually taking the morning 
to afternoon shift. The nest remains covered by 
one of the parents about 99 percent of the time. 
This protection from heat loss is especially im- 
portant in cooler months. 


SQUABS, AS YOUNG ARE CALLED, HATCH NAKED AND SURVIVE ON CROP MILK FOR THE FIRST TWO WEEKS OF LIFE. 


Once the young hatch, they are fed “pigeon’s 
milk,” or crop milk. Parents share the responsi- 
bility of feeding their chicks this thick fat- and 
protein-rich substance produced in the parents’ 
crops, a pouchlike compartment in the esopha- 


Once paired, pigeons may mate for life 


gus. By the end of the first week, crop milk pro- 
duction dips and the parents feed their young 
increasing amounts of seeds, until by the second 
week, the crop milk is gone. Four to six weeks 
after hatching (it varies by season—about four 
weeks in summer, six in winter), young pigeons 


leave the nest. Pigeons can average about six 


broods of two young per year, but due to the va- 
garies of harsh weather, disease, and predation, 
only four to six nestlings (between one-third and 
one-half) survive per year. Compared with many 
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songbirds, in which about 30 percent of young 
survive, this is a good survival rate. 

Although pigeons are among the most 
thoroughly studied animals, great rifts remain 
in our knowledge of their biology, even in 
the Washington area. 
“Considering this bird’s 
close association with 
people, it is remarkable 
that almost nothing is known about its breeding 
biology in Maryland, writes Eirik A. T. Blom in 
the Atlas of the Breeding Birds of Maryland and 
the District of Columbia. “As far as ornithologists 
and birdwatchers are concerned, the [feral] rock 
dove barely exists, despite its large numbers.” 

Cornell’s Margaret Barker thinks we ought to 
look a little closer. She conducts workshops with 
city school groups that have signed up for Project 
PigeonWatch, and has faced pigeon hecklers 
dozens of times. “Many students consider 
pigeons rats with wings, cowards, or like to kick 
them, or think they’re freeloaders,” Barker says. 
“But that’s before we go out and look at 
individual birds and their colors. My personal 
experience in doing workshops is that when peo- 
ple look a little more closely, they want to treat 
pigeons with respect.” Z 
Howard Youth, formerly associate editor of 
ZooGoer, is a freelance writer specializing in 
wildlife conservation issues. 

For more information about Project 
PigeonWatch, call 1.800.843.BIRD or visit the 
programs website at www.birds.cornell.edu/ 
Citizen_ Science/PPW.htm. 
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The Facts of 
Amazonia Fish Life 
By Paul Sikkel 


In the cacophony of swimming 
fishes in the Zoo’s Amazonia ex- 
hibit, it’s difficult to decide what 
to focus on. For. 
7 . mostof Be 


us, 


. : fish behav- 
ior is unfamiliar and, asked what 
some fish is doing, we're apt to an- 

swer “swimming, and then move 
on. But if you know what to look 
for, you may catch a glimpse of the 
fascinating and diverse reproduc- 
tive behaviors displayed by these 
freshwater fishes native to the 
Amazon Basin. 

Take the lemon tetra, which is 
named for its bright yellow fins. 
This small fish is a relative of famil- 
iar aquarium fishes such as neon 
tetras and silver tetras, which you 
also can see in Amazonia, as well as 
the infamous sharp-toothed 
piranhas and the 
bizarre blind cave fish 
of Mexico and Brazil 
(look for the former in the 
Bat Cave). Lemon tetras live in 
schools of from several dozen to 
several hundred and can be 
found near cover. 

Female lemon tetras spawn 
about every four days, 
® so chances are good 
you will see this behav- 
ior-if you get up early: A female 
releases about 150 eggs in about 
20 spawning episodes during the 
first four hours of daylight. 
Scientists call the act of releasing 
eggs and sperm a “spawning 
quiver” because the bodies of the 
breeding fish appear to vibrate or 
quiver during gamete release. The 
female quivers her eggs into the 


water column, 
usually near aquatic plants, 
and they are fertilized simulta- 
neously by one or more males. The 
falling fertilized eggs then either 
stick to a plant or to the substrate, 
where they hatch in about one day. 
If you don’t see any quiver- 
ing female lemon tetras, 
look for courting males, 
which are very conspicuous. 
Excited males, usually silver with a 
peppering of dark pigment, turn 
darker, then employ one of two 
strategies to increase their spawn- 
ing success. Some males establish a 
small territory near some vegeta- 
tion and perform elaborate 
courtship dances to attract females. 
In laboratories, where much of the 
reproductive behavior of tetras and 
most other Amazon fishes have 
been chronicled, these males stake 
out an area covering several feet 
over a suitable spawning substrate. 
A dancing male swims erratically, 
zigzageging, dipping, and swimming 
in circles. Other lemon tetra males 
may simply chase gravid females 
until they release eggs. 
Studying lemon tetras, 
McGill University biolo- 
gists Ken 
@ Nakatsuru and 
Donald Kramer 
shattered a long- 
held assumption 
about the mating 
patterns of ani- 
mals. The prevailing 
view of behavioral and evolution- 
ary biologists was that males in 
general had virtually no limit on 
how many females they could suc- 
cessfully mate with because sperm 
are so much smaller than eggs and 
“cheap” to produce. But this isn’t 
the case in male lemon tetras. 
Nakatsuru and Kramer found that 
the proportion of eggs a male fer- 


tilized in a 
spawning episode declined with the 
number of episodes he’d partici- 
pated in that day. Further, by his 
thirtieth spawning episode in one 
day, the percentage of eggs he fertil- 
ized was virtually zero. In other 
words, male sperm supplies are 
rapidly depleted so that the first fe- 
male a male spawns with in the 
morning will have most of her eggs 
fertilized, while the thirtieth may 
have none. The biologists also 
found that, perhaps not surpris- 
ingly, females prefer to spawn with 
“fresh” males, thus ensuring a 
higher fertilization rate for their 
eggs. However, Nakatsuru and 
Kramer could find no obvious vi- 
sual cues to tell the males apart. 
Aquarium devotees may also 
recognize the “corys” in Amazonia. 
Members of the genus Corydoras, 
these small armored catfishes pos- 
sess heavy, plate-like scales, the fea- 
ture for which they are 


named. Mating is also 
a morning affair in the corys. Look 
for a female—which is larger and 


more robust than the male, with a 


rounded rather than pointed dorsal 
fin—swimming frantically about, 
followed by one or more males. 
While she swims, the female stops 
and cleans prospective laying spots, 
sometimes assisted by an accompa- 
nying male. Eventually the male 
starts nudging the female behind 
her head, until she places her head 
in contact with the male’s genital 
papilla, so the two part- 

ners form a“T?’ In 


other words, the fe- 
male’s head is near the 

.. male’s vent with her body 
ee below and perpendicu- 

lar to that of the male. The 

partners then quiver as they release 
eggs and sperm for ten to 20 sec- 
onds. 

What happens next has long 
been a mystery. Exactly how do the 
sperm reach the eggs with the pair 
in the T position? In an ingenious 
study, Masanori Kohda and 
coworkers at Osaka City University 
in Japan solved the puzzle. To fol- 
low its course, they dyed the sperm 
of males and found that the female 
swallows the sperm while she is in 
the T position. It then passes 
through her digestive tract and 
exits her vent near her newly laid 
eggs four or five seconds later. 
Unlike many fishes, females do not 
dump their eggs into the water. 
Rather, they release them into a 
ventral fin pouch. After they 
are fertilized by sperm that 
have passed through her di- 
gestive tract, she carries the 
eggs to a suitably cleaned 
spot and deposits them 
there. Depending on the species, a 
cory female may deposit all her 
eggs at one site, or deposit one or a 
few at many different sites. In the 
latter, a female may spawn more 
than 15 times, with a different male 


partner for each spawning incident. 


Again depending on the species, a 
female may lay anywhere from 20 
to 800 eggs in a spawning series, 
which can last from a half hour to 
several hours. 

You can look for similar mating 
behavior in the suckermouth ar- 
mored catfish, members 
of the genus Plecostomus 
(now referred to by 
Many as Hypostomus), 
in which male and female also 


» form the T position. Courting 
_ males stand out, ie 
m however,as they === 


develop bony 
bristles on their heads that 
are used to touch the fe- 
male’s body in movements that 
may act as a form of tactile 
courtship. (A variety of other fish 
have such structures.) Males may 
also be observed caring for their 
eges—fending off intruders, clean- 
ing the sheltered area around the 
eggs—until they hatch one to two 
weeks after mating. 

Finally, look for the curious 
earth-eater cichlid, Geophagus juru- 
pari. This species gets its name 
from its habit of sucking in, then 
spitting out mouthfuls of soil while 
searching for small invertebrates to 
eat. You might see earth-eater cich- 
lids defending shelter and breeding 
territories in small 


~ caves or crevices. The fe- 
male lays her eggs on stones 
nearby and, after they are fertilized, 
covers them with a layer of sand. 
Once the eggs hatch, the female 
carries the fry in her mouth for 
about 14 days to guard them. 
Armed with this quick glance 
into the private lives of a few fishes 
of Amazonia, you may surprise the 
next person who asks, what is that 
fish doing? 
—Paul Sikkel studies reef fishes 
at the Bellairs Research Institute of 
McGill University in Barbados and 
is an adjunct professor of 
biology at Murray State 
University. 
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The Meadowlands: Wilderness 
Adventures at the Edge of a City. 
1998. Robert Sullivan. Scribner, 
New York, New York. 220 pp. 
Hardbound, $23. 


To someone unfamiliar with the 
cesspool that is New Jersey’s 
Meadowlands, author/explorer 
Robert Sullivan’s subtitle might 
be deceptive. Canoeing 

_ through polluted canals, 
climbing mountains of reek- 
ing garbage, and digging for 
the remains of gangsters—all 
within earshot of the inces- 
sant traffic flowing over the 
New Jersey Turnpike and eye 
shot of Manhattan’s tower- 
ing skyline—aren’t part of 
what most of us would call a 
wilderness adventure. To someone 
who does know of the 
Meadowlands—once the largest 
dump in the world; the world’s 
greatest industrial swamp—wilder- 
ness adventures seems a bad joke. 


It isn’t. In The Meadowlands, 
Sullivan recounts his adventures in 
a disaster area, where people have 
left a savage legacy of trash, pollu- 
tion, and unfulfilled dreams. But 
this is no eco-polemic. You quickly 
realize that Sullivan’s is the dispas- 
sionate view of a scientist, albeit 
one with a sense of humor. Part 
ecologist, part archeologist, part 
historian, Sullivan explores the 
Meadowlands, collecting his own 
observations as well as mining a 
rich lode of diverse sources to ex- 
pose the story of a place and our 
interaction with it. As he tells it, an 
adventure in the 32 square miles of 
the Meadowlands, five miles from 
downtown Manhattan, is every bit 
as wild and fascinating as any expe- 
dition to the Amazon. 

The area that is now the 
Meadowlands was once a glacial 
lake, full of geological detritus 
left behind by a retreating glacier. 
As Sullivan puts it, “even before 
the Meadowlands was the 


Meadowlands it was a field of 
haphazardly assembled debris.” 
Gradually its character changed. 
When European settlers arrived it 
was part swamp, part bog, part salt- 
water marsh, cedar forests, and yes, 
meadows covered in wildflowers. 
The number of animal species “was 
comparable to the number of cars 
on the turnpike on a Friday night 
before a holiday,” and included elk, 
wolves, bears, and mountain lion. 
More than 20 species of fish lived 
variously in the Meadowlands salt 
and freshwater. Mosquitoes were 
even more numerous; in the early 
1900s the Meadowlands was the 
site of the first large-scale water en- 
gineering project to eliminate these 
malaria-causing pests. As such pro- 
jects are wont to do, this one back- 
fired and today entomologists still 
work to contain the multiple 
species of mosquitoes that make 
the Meadowlands their home. 
While the mosquitoes remain, only 
stumps are left to commemorate 


WILDLIFE LOVERS WEEKEND 


28 ZOOGOER * NOVEMBER/DECEMBER 1998 


the cedar forests, weedy swamp 
grass has replaced other wetlands 
vegetation, the wild rice that once 
grew on creek banks died in a 1910 
oil spill, and large mammals are 
long gone. Few fish still swim in 
water so polluted that no amount 
of filtering will induce Sullivan to 
drink it. 

How did the Meadowlands 
reach such a sorry state? It seems 
no one could succeed in doing any- 
thing with or in this mosquito-in- 
fested swamp that “blocked the 
path [from New York City] to the 
rest of America like a big pothole,” 
except dump stuff. And dump they 
did. Putting aside all manner of 
toxic runoff from agriculture and 
industry and the landfilling of the 
millions of pounds of garbage, rub- 
ble from the World War II bomb- 
ing of London as well as from the 
demolition of New York’s Penn 
Station litter the Meadowlands. As 
do bodies. Most famous is the body 
of Jimmy Hoffa, but Sullivan re- 


ports that the Meadowlands were a 
favored burial site as long ago as 
the Revolutionary War. Sullivan 
puts its bluntly: “Tf a guidebook to 
the flora and fauna of the 
Meadowlands is ever written, it will 
have to include a chapter on bodies 
and their identification.” 

What gives the story Sullivan 
tells in The Meadowlands its com- 
pelling fascination is the human 
face he gives to this sad history of 
environmental disaster. His story is 
about people—treal-life characters 
who lived or still live in this corner 
of New Jersey and made it what it is 
today, including, most recently, two 
men who wish to restore “nature” 
to the Meadowlands but are 
nonetheless bitter enemies. And 
surprising as it may seem, nature 
hasn't yet entirely relinquished this 
bit of toxic turf. Great blue herons, 
pied-billed grebes, cormorants, 
muskrats, painted turtles, and 18 
species of lady bugs are among the 
animals competing for space with 


rusted-out cars and refrigerators 
and other junk that clogs the dirty 
waterways.original 

Also thought-provoking (not to 
mention amusing) are Sullivan’s 
carefully contrived metaphors, in 
which man-made objects are 
likened to the natural, and the nat- 
ural to the man-made. He observes 
“the migratory patterns of the cars,” 
and “a small school of giant plastic 
soda bottles,” while an egret’s neck 
is “the shape of a highway off- 
ramp, and a mosquito’s proboscis 
is like “a microscopic oil drilling 
rig.” This blurs the sharp distinction 
we make between natural and un- 
natural, or man-made, and suggests 
that human behavior and its conse- 
quences, no matter how ugly, are 
also natural. Can the study of nat- 
ural history include a place like the 
Meadowlands as well as the 
Amazon? Whether you think so or 
not, I believe you will agree that The 
Meadowlands is a great history. 

—Susan Lumpkin 
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at’s in: a Name 

trosses, graceful in flight and 

sy on land, have some unflat- 

nicknames. Mollyhawk is a 

vame derived from the 

ch “'mallemok;’ meaning 

id gull. In Japan, the albatross 

lled' ‘kakadori’’ which means 

lish bird. The name “albatross” 

a confused history. In 

yrtugal, the pelican is known as 
US, ‘derived from the 

rabic ‘al quadus’’ meaning 

ater | bucket. But centuries ago, 

ions of the name, including 

Oss, were mistakenly used 

describe the frigate bird, now 

med after warships. Today, alba- 

tross refers to the bird family 

f medeidae; all but two of the 

cles are in the genus 

_ Diomedea. This scientific name 

originates from the Greek myth 

out Diomedes, a Trojan war 

) whose companions were 

ed into sea birds. 

Albatrosses have distinctive 

oked beaks and are well 

sted for prolonged flight. 

ir colorings range from white 

_ black. One species stands four 

~ feet tall and has a wingspan of | | 

- feet.Albatrosses go to sea for 

long periods; one bird banded in 

the s southern Indian Ocean was 

found three years later 6,000 

miles away, near Cape Horn. 

. - Albatrosses are well known 

for the legends surrounding 

em. The Coleridge poem “Rime 

of the Ancient Mariner’ warns 

- that if you kill an albatross, bad 

~ luck will ensue. Some believed 

that albatrosses were drowned 

- sailors’ souls and brought wind, 

-fog,and rain. Others killed and 

a the birds anyway. 

| : —Alison Emblidge 
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Good News 
The Supreme Court recently dis- 
missed a case challenging the fed- 
eral Endangered Species Act (ESA) 
protections for the Delhi Sands 
flower-loving fly. The rare insect, 
listed as endangered since 1993, 
lives only in sand dunes of 
California's San Bernardino and 
Riverside counties. More than 97 
percent of the fly’s habitat has been 
lost, and biologists estimate only a 
few hundred individuals survive. 
Developers who were forced to 
relocate a construction site filed the 
suit, arguing that Congress lacks the 
authority to protect species that live 
only in one state. The Supreme 
Court's action, which upholds cur- 
rent federal endangered-species pro- 
tection, was crucial because roughly 
half of the 1,082 species listed under 
the ESA are single-state residents. 
—from Animals, 
September/October 1998 


Bad News 

The demand for common medi- 
cines are threatening plant and ani- 
mal species around the world. A 
study released by TRAFFIC, the 
wildlife trade monitoring program 
of World Wildlife Fund and the 
World Conservation Union, identi- 
fied 102 medicinal plant species and 
29 medicinal animals in eastern and 
southern Africa as priorities for 
conservation. The species include 
the endangered green turtle, African 
rock python, black rhino, and 
frankincense tree. “Failure to stabi- 
lize the status of these plants and 
animals would negatively effect not 
only the environment but also the 
health of millions of people in this 
region, said Nina Marshall, author 
of the report. The study found that 
traditional medicine is critical to 
health-care in the region because 
Western medicine is too expensive 


for most people. 

Meanwhile, hundreds of North 
American plants used in homeo- 
pathic medicines like goldenseal, 
ginseng, and St. John’s wort are 
now considered threatened and are 
listed under CITES (Convention 
on International Trade in 
Endangered Species). 

The World Health Organization 
estimates that 80 percent of the 
world’s population relies on tradi- 
tional medicines to meet daily 
health requirements. Considering 
that demand and the dwindling 
supply, biologists believe that plants 
are not being protected quickly 
enough and that overcollecting 
may affect the species’ viability in 
the wild. 

—from www.enn.com, 
October 5, 1998; 
Endangered Species Bulletin, 
November/December 1997. 


Area Scene 

Exotic plants and radio towers are 
proving deadly for thousands of 
birds. Recently a group of birders 
exploring Rock Creek Park found 
hummingbirds caught on the 
Velcro-like seedheads of burdock, 
one of several exotic plants that has 
invaded the park and is threatening 
songbirds and their habitat. Exotic 
vines such as porcelain berry, Asian 
bittersweet, and Japanese honey- 
suckle are choking out native 
vegetation and dragging trees to 
the ground, destroying the upper 
canopy where birds nest. Multiply 
the exotics problem of Rock Creek 
Park by every other park in the 
National Park System, and the 
scale of the threat becomes more 
apparent. 

Meanwhile, birds flying over the 
park may meet a more gruesome 
death if the two proposed cellular 
towers are erected. Migrating birds 


are decapitated at an alarming rate 
by the thin, taut guy wires on towers 
used for TV, radio, and wireless tele- 
phone transmissions. A Wisconsin 
study determined that between 1957 
and 1994, one 1,000-foot tower 
caused the deaths of 121,560 birds 
representing 123 species. A biologist 
at the Cornell Laboratory of 
Ornithology predicts that tower- 
kills across the country will soon ex- 
ceed five million birds per year. 
—from www.enn.com, 
October 8, 1998; 
Audubon, May/June 1998 


Burning Money 
Frustrated with high energy bills? 
Try turning off and unplugging 
some electronic appliances in your 
home—small electrical devices 
consume more energy in stand-by 
mode every year than through use. 
The Lawrence Livermore National 
Laboratory in Berkeley, California, 
tested more than 50 appliances, in- 
cluding computers, microwaves, 
VCRs, and CD players. Half of all 
electronics energy is used by appli- 
ances in stand-by mode, costing 
American consumers $1 billion in 
wasted energy. When electronic 
appliances are dormant, they run 
clocks, internal memories, or dis- 
play their settings, consuming 
enough energy in the U.S. every 
year to power a city the size of 
Chicago. Furthermore, many de- 
vices use almost as much energy on 
stand-by as when working—it 
takes 15 watts to play a typical CD, 
but an average of 11 watts to keep a 
player on stand-by. The study con- 
cludes that stand-by consumption 
of most products could be reduced 
to one watt or less. That would 
slash power consumption in the 
US. by 50 percent. 

—from New Scientist 
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